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(54) TREATMENT OF ORGANIC HALOGEN COMPOUND WASTE GAS CONTAINING FLUORINE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for continuously treating 
an organic halogen compound waste decomposition waste gas containing 
fluorine with a small quantity of water and capable of recovering valuable 
CaF2. 

SOLUTION: The method is by allowing HF and HCI in the decomposition 
waste gas continuously supplied from a decomposition device 20 of, for 
example, chlorofluorocarbon 12 to contact with an alkali solution 
continuously supplied from an alkali tank 40 and containing Ca(OH)2 in a 
prescribed concentration to form a neutralized material of insoluble CaF2 
and soluble CaCI2, circulating the alkali solution containing the neutralized 
material to return to the tank 40. taking out a fixed quantity of the alkali 
solution containing the neutralized material from the alkali tank 40 on the 
other hand to remove and recover CaF2 by a dehydrator 51, returning the 
separated water separated by the dehydrator 51 to the tank 40 after 
discharging a part thereof, supplying Ca(OH)2 in the quantity corresponding 
to the quantity of the returned water by an alkali constant quantity feeder 
44 and further supplying new water in the quantity corresponding to the 
discharged quantity of the separated water and Ca(OH)2 to the alkali tank 
40 to regulate CaCI2 in the tank 40 to a prescribed concentration. 
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(54) mwozm y^^timw\uy>it^m^o^m^^Lzs&m 

(57) [K»] 

mfrb&M&ft2frz&Mm#x*<DHF, hci 

T^y»(40)d»e>5*lttlft»**tCa (OH) 2 Sr0f- 

*»*t?*tfr^* y »*t«tt$*r#»*ttc a f 

Tyu* y (40) tcM^ J; 5 7Vw# y 

■fr, — T^*y*(40)*»e>*3FD4fcSr^l>T/^y* 

«4<5ofli<9*:L/tt*«(51)"eC a F 2 «r6**> 
SftU *^«(51)T?»lliUfc»lli7K«r-»»fflLfc« 
*f<40)lCjiU MLfcTkAi-j^oTCa (OH) 2 £T 

y «4«»«T? (44)«*& U £ Lfc# 
■bk<0*tC^oT«f7KtC a (OH) 2 SrTA'3tFyflr(4 
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•rzftMmm^mx* t \*xmmh\cffl&£thz> ? ? 

5 tcr/^y TA-#y«ra»f>*S] 
u r©K*^3ffiT»i«Lfc*«rT/^yar^i;L, a> 

*«J*«r^J«U- »+**Sr*tpTA'^y»«*r^* 
ywjcjgi-rj: 3 KT/^y — T/^ 

y » A» b +5fti*«:*trT/P* y ffi*<3o» 9 7c 

®-C^Ufc^7K$rT/^yif(CMU. B^MbfcTk^) 
ftfcJl/&o r 3f«**«c ft 5 J: 5 fcTkBMfc* * A £ 

*»*T?is»i-sr/i^* y*?Kt*«s*r#JB»«o 

u Sfc^ftw^tf t^* y *««rr y wtc 
5 fcTA^y — 25\ tao* y «f a* 

«Lfc»)B**-»*»aiufc«r^y wiciru 

5*Sr*ffc^r/^y»jcfti&br, r/^yaricff?*. 

SrtfrlM-* - £ &4*«£1-*fll*« 2 Sfctt; 3 K1«B*<0 
€rR*fcLX\ »5Rtt-Cli!JRi-S!«*3S2*fctt3^IE« 



7yftzK*^Srr/V3&y*fct«!S-ti'T, 

ftfed»sr-*tf r^* yi^r;^ y m^m-rm^m. 

tvu* yiStt*»*UT*ft*^4>«t*jc4>(t5K*« 
fc, B«^T»(ltsHryw*y«^jRS^fc»|B7Ko 

r^*yfltt&»«t. A>e>*dcSitfcrt*«r«t-t-5 

9 1 «»«-ett»*iLr -5 * sifcoftsic* 
[Hi&K i o ] »5feag«-er/u* y t^-r-s^^ 

[0 0 0 1 1 

So 

[0 0 0 21 

p^as*H, h y ^■ue»d*5v^r^ni3 

^/^u^7— tKV (CFC) til 9 9 
/^Kn^nn7;wtn*^y (HCFC) (*2 0 2 

u$-i£U (PFC) , A7y^«£Jt (SF 6 ) . W 
Kn7/utn*-jKy (HFC) ^ ««0ttSn 
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7ny^: 3vol% (^t!)T^ -CTkaKfttt 

zkiH : ft 6 vol%J&*3S£-J-a. 
[0 0 0 3] 7y{t7k*. *ft**tt. JB*ttdS3*<. 

[0004] yfk7k»<o»fr, *««»Kjh-c# 

S»5»# jfeWS) JfeJftf). ^>-l 2<D 

*»W £3§- 5 ft: «> &3SSS:{1 a* #5 * 

So Xfc* S»»»Jcj3^Tfc* JBAttoMn^yft* 

[0 0 0 5] 7avi 2 3WB#3tf^<oi5fejWrfflt^^c 

[0 0 0 6] :7y*-f;frv£r£tf#*-Ctt, 7y 

4tt4r & *> V , KflPtf <Z>/h Sv^7y ft* 9 A Id ^ 

<Dfctf>, tlMc^Jctt, *j»*07yft*/^>5rAds^:« 
S 0 7oyi2 *>»e\. 7nyi kg«r»«p u 

5kg|g£-rs o r<07yft*/w>?AW: % 
[0 0 0 7] Lj6>U 7 y Jftr^tfSa^py^^ft 

[0 0 0 8] 7yft*^>!^A«rlSS*4LfcfetO»* 

a, SN*«!3ffiK»<o^>^^-i^»wa % phis 



vft**»***^<o«La-ett, #*^7K«r«ffi-rso 

«>fc#7k Aftastfll *^a«(c: ft 5 . 
[0009] r <fc 5 tc, ^dftKftS^^toaK*^ 

tt^84t5a*1?tt, 7y*Sr«tf*«ft-&*<z>5WW 
[0 0 10] 

*J^O«i3ffi3Wfe-eW:, 7y*Sr^tp*«/^ny^ft-&* 
So **M*c^ri£i-5 7 2/ft*^>«>Ar4 % 2& 

[ooii] 5 #^3fccDa£M£a?#ei-s 

&-&t* KV^^mttrnz- j: o r^-r s 7 s> 

ftTKfff^SrT/v* y «»£^$li:T**q^to* U 

Sr^Jte < * 7 y **^tf*«^n ^>ft-g^#;*f j* 
[0 0 12] */t*a5M<0*2©@»H:, 7y*Sr^tr 

^^i-SCi:tc:$>So 
[0 0 13] 

*Sr*tf*«^n^>ft^(m-Fx *^ny^ 
WtBfr"*-)!*, ^P07/u*P*-#y (CFC) % ^ 
^ Kn^n o^/u^-n*— 3)?^ (HCFC) , W Kd 
^yv^-n^;— 7}f> (HFC) , aK V 

(PFC) ^"CfeSo *fc*j*ti-5^nyv*«ft-& 

[0014] «HM;3&s#^»£-fcH:. 2 4 «migMM(^ 
^a^n^Wb^O^»^3Si:^*^^3S^fT5o ^Er 

<-rso 

[0 0 15] JblB»l«)B»Sra*-f5fca6^ **M 
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-T) J It. (l)*«^n^vft-&4feSr5W»i-S4M?Ka 

fr* v miteTA** y «tcM-r ± 5 icr^* y ?&£tf m 
— r/w^y^ib^^^tpryu^y^ 

• Lfc*4rT>^:*y WlcKU (3)^ottRUfe7ko* 
[0 0 16] *»MO*2 0/Ntiyyfls^#^ 

[0 0 17] £fc. **W<0»3 0/M3yyft^#ji; 
ft?te<D 7 y Yb* * A £ * Wtt©#f b# 

r^*y«icM-rJ:5fcryv*y«*:«ists*, (3)- 

XA-* y If *»b *3Bi4feSr4tfr/u^ y W««r-£J: 

td^$<t 0 \^mt^/^-> $ a u $ e> 1- (5) - 

«»aibfc4>ll*©SJc^5*Sr«ffclcT^* y» lc 
Mtt, T/v^ywicfffAsT/^y^fottYb*^ 

> * A *r 3f JESS KIHf -fa r t «r ^ -T 5 *«fe"C *> 

So 

[0018] ±12* 1 - 3 ©/np y yft^*»3lf 
ffi*»Jc*sit«J:5t^ r/w*y**«r*H$-frSr.t 
lei 9. jg«»fc#^«iadSprtB»C3teSi:tf>lc % ft 

tK&s-c. tt^^r^yiftt^fe^iiibfcTKSrff^J 
itsrtta^ ^n^^»*kiK«ftry*y 

[0 0 19] ±BBJB2<Dattttt, J&22fct*JB3<DjB3<D 
^*V>it&mW*<0&nXm\Zi&^X. ££>tCJl&7k 

teaLrB**ufc7yYb*^^A*K«br, 

[0 0 2 0] ft, *2(D^ny^b-a-^^O^^r 



&<DJ:5le. mjf*q*K7ym%ktt-<D^nVi/ 
ft**) ^4*htv^si:, *Yb7k*nr^yiB«-e 
WlLtt), 4Wb**<a«f>:W& (4£{bi£) ft»*tt 

U *Jtift$lWbLT<-5. *StdSWb"*-StB(M4^^© 

tt»K©»*lt— ftte«fc;Ix, JkKojSfb&BSC^fcjftS 
SfWSHfcr/^y*«S:*^^»{ii 
-tZtcHxo, *^SS©K«fc/h3[{b-e#6. 
[0 0 2 1] miCjlt). i!8E*<D##;**!«"C«:. # 

[0022] Jtt*»cJ:o"C**SiLfc7 5rYb*/^i>A 
«r£trHJBfttt* Tk^SWttfcftSrKl 5 0-9 0 wt%* 

Ay-eu^o nowiB-cit, mmmt ^xmm-rzz- ^ 

U *^*tt4fcK**tf^yfb*/u^^A«>*5^«r» 
is V J* let* a 0 ISM! tc^-f S 7 y ft^-> » a It. 

A©7k»ft«TlOirt%£JlT^*5 £ w b 

mm&ntz^ztcMc^ ^wr^^b^rfv 0 &n-tz> 

[0 0 2 3] ±ffi*l©B»«raj5Ri-5fc«)lC. #36 W 

to* i y***tf^^p^>{b^»#^<otea 
(£jit. ^v?>it&mmx*(D&m.mw.) it. ^ 

y*'«r*tf*^n^v{b«*o»itf^i: lt7y<bK 
*y**rflf^ST/u*y«fi:, »«P*iad»fe07y-fb7K 

*itf^*-r^ yw3&»fc»AUfcrA'*.y«jcj: 
i-s»*p^t, »»ai^e>7y{b**^*aEA* 

y«^^>r^y^^A^^ ^^{bzk* 
^SrT/^y*t*5ftS*r, BE*ft^i4fe**tfr 
^vm^r/^vwicm-r^mmb. rwjm* 
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[0024] ± , &m2<Dn&]&mf&-rz>tc#>\c 
mmzmz-t * m*m&® it r t> <t ^ \ 

[0 0 2 5] 
[0 0 2 6] 

tdi^^i-^o n-CHM^Jf LT^n^yfb^ 
TO57nyi2 (CF 2 Cl 2 ) (DftMtQM&fto* 

T#*£r^«tU 2WB8*SV=1, 5 0 0h*\ 7 

v^m&3. ovoi%, mmmn&4 s onc©*#-e, ^ 

n^l 2<D1 0kg/h(8 3^sWhr)AQ£l£:9lftLfc. 

[0027] ^tyr^-ew^tt, an*«<ii)i;: 

J^J6 0Nm 3 /h^-rSo 7ny^»|:M^fi, ^ 
g/h(4 1 5mol/hr) 2^*S*^U2. 

OfcHWe-rs. AD«»(ii)'CSfti:7kiSj»5 o one tin 

or 1 0kg/h«cW*4H*^(li)T«WJc«|&S^ 

£ <fc ?>*fejBE»«(20)^tt*4ix5o 
[00 28] W*©ftft:-e*jHC««(20)-^ttj&SixfciR 

(HF) : 3. 3kg/h, Sft**(HC 1) : 6. Okg/h, ~ 
iWbK*(CO a ) : 3.6kg/h^*S. 
[0 0 2 9] 5W»«<o^H:*jHC*»(20)T«tc»:ltfc 

^taa£SriKi4 5 ota>*> i o oncgJtTKAjftu ^ 

x, »»^(3i)o*f»cS«T?iBJB*tto*)S^7^^ 

l)rtlcK»te>tLfcC^*«l!:J:oT*»S:5MltU 
o^»**(32>— »**(32)-Ctt, 

*(15)lcJ:or^Wc#WSix5. »*P*<31)-C 



[0 0 3 0] »»^(31)X^**(32)«J:|i, T/I^y 
W (40) b tilt # >-:/ (41) |;i <fc o T 2 2 m 3 /htf>T/U;*7 y 
*U y XM35) laoTX^l/- 

£*i£o Jft*PS(31)«>^U— **W\ j^4 5 0tO5> 
<ir ©Sttfc: J; o T t>^i* L *^«*d»o«4>»ft 

[0 0 3 1] *fDfc««LfcT/l/*y»» 

li. T/u#y«<40)fcjR£;k ««#>':/<4i)fc:J:oT 
[0 0 3 2] *Si«>fcao«2:iK*<cT/u*y tt, T/Hfr y 

* >y (43) a> tvi^ y &&&&& (44) ic«tot r/p 
#y«(40>icflM&-t-* D t/i^* y 5W»i-*^ 

<0*3ftK:^K*a»c»bri.3fl9cD*|ft*i:i-5. T 

/u* y it, Ttcsfcte^- h y ^im:*^^?*. 

a (OH) 2 ) t Lfc»S\ 1 6kg/h(2 1 6 mol/h) $r T/^ 

# y (44) d» €> r A** y * (40) kmmms u 
r y jf (40) rt (Tjisj? y : *s 3 m 3 ) <D2kfiMfc# a- 

A»*asfiNc 5wt%(c&$ J: 5 ic-TSo 7VW> y £ 

ftfft&«(44) it, jK«^tt»ftSriw«i-et y * 
f 2 ) as r y * (40) mmcttmv^xo\z m 

[0 0 3 3] #**<Dflgj»©»**£(32) lC|i, T/W^; y 

^ttV^o ^*i^±^(C^^ ^ ^ ^ (36) ^r^:® 

W*tt4t^J;5^L.TV^5. 5 * * (36) Ic tt. 

J: ^ BI!*BJt *6I-tK^ ^ u- ^ 

(33) ;6> ^>7fC^^ 2K (34) IC <to T7fC^r^48L/h#t 
[0 0 3 4] |***(32)TH**S^^-y^b**(H 

f), *-fb**(Hc r;u*y» (4o)-e4 3 fn$ 

*8*tt07yft^>^A (6. 5kg/h) , «ff 
i±©ttt{b*^>i>A (9. 2kg/h) , tK (6. Okg/h) # 

**3, 7^b*cSlf(HF>2fct^*{i;*»(HC 
l)^rH j eH^7K^{b^>'V^^A(Ca (OH) 2 )i?^fDt 

2HF + C a (OH) 2 -»'C a F 2 +2H 2 0 
2HC 1 +C a (OH) 2 -+C a C 1 2 + 2H z O 
(OX 9l-i$tl5 0 
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[0 0 3 5] T/\o$VW(40)\*i<D7>y{t$^i<"?J*. i& 

**e>«SR#^(41)Srftftb, »Stt<31)» B»**(32) 
A* b ^ U fr* V flf (40) tcjR-r GB>a— 

y « (40) a> (55) \z x 

or 3 5 Okg/hCOT/^ y»«S*Jtt7K«(51)JC«H&b, 
W>7km(51)\z£oX7vfc*^>$J* (6.5kg/h) t 

5feE*©*IM:*A">?A (ft3kg/h)*»*-T5o 
*^»(51)^J;orifclc*nfcH»»tctt:, 5 0% 

[0 0 3 6] Jlfc^«»*&sK>^(55)<oa(5H: v 7VU# y 
AT It U-</l^ >fyf (46) \Z£oX T?V% V «f (40) 

rt®«Ofc*r*HJU «tt*/««*ti:J:-5 0N/OFF 

[oo 3 7] itoKictu, 0*trfcr 
>^*yjWRtt, »«t«flr(6o)fc*3ft^6. »(B«w(6o) 
-en. »«««*sK^(56)^j:orjKi3 o 0L/h©r 
/^y***sr^*y»(40)icjRsn, #a¥#*#imft 

©Twa y LTH*IJfi £*t£o 5>«««*&3K 
(56)<03HEtt3 0 0L/h<D— feMffiMt LTl^5 e * 
fc, 5M*«1f (60)T?tt, ^fH?S4f(60)±$ptc^itfc^- 
^7t3-9-<^brwy»it©-»fi4 8L/h£2£ 
»«<62)l£SMirt-5. ^©*w<7n-tt. T/U;fry* 

9kg/h&&te(62)K#mJ^Sw£-C, HWffli-<5r/v* 

[00 3 8] »««#M&sK>^(56)3&»€>r^* y«(40) 
— * ^5 T/i"* y »*HU (60) ;&> 6> tttt* 

»(62)»cft4 8L/hSWi$tbSrt-c. r^coTK^^F . 

*y«r(40)^«w&urt>J:v^ *s*ffi<o»ttT?tt** 

* (32) ^T^^ (36) & ;fJ£#<D* 

[0039] jB^aicsod^fttasnsa^^o^y 

a k-*- 6 ^ ^>itfe^ (54) laox^i/^ MWc-rs. 
[0040] »»«W(6b)©^— ^70— 
*»A(6i)*fcnfl:pwtB (62)^wsiLfcT/^ y * 



«<61) fi 2 oKIt 1 a^gt^lf (60) <D$Mt«*rg 

(t x v * * m 5 -^cott (6D -c tt***tt«jjr» 

ffl £ 2 oOfctPfcfflf (61) -C^Slcfr 5 i t tc J: 0 MHff (6 

3)— Saa^S^flHBE^^S^ttH^ttJ: ^ 

5 r t 5 e tWMftel) <&X5jM5tttt;R« (61) » 

««cWtfc«IO**.#JcJ;ortf 5. **3, #^$i£4fc 

Jt<OS«Mt»lCW:8-l 2I*IHiK«<Cfc«>, 

* (61)fcWt*H«±<0I*WI»l*Klf (60)d»b 4 8L/h^ 

(DftffiLVX^Zfr. »±d»;:j:oT«t©*»)Wt 

*K*»iituT4>iit»©*frw»*(63)ica!ar« w t 

[004 1] 2tKW(6i)j£A^U:ftU^*«Ptt*K 

tt, 2~3ilRgK-«, J^.7Kti^2KV^(55)^J^U 
TttPMt (61) j&ftlcSt (t fcSEIf & (51) 

[0 042] ttlM(6i)T?**<o#»*tt»K«r»]Kb 
fcT/U*y»»tt, fM»(63)— ftffiStU ^S»(63) 
-CpHOWfl, 7y*(F)»**oa»Sr^ofca, # 
7K^^^(64)tcJ;oT^^ic^7K-r5o »7K-f5l»<3!)W 

[0 0 4 3] Jfc*5, **HSojgll8-cr± % ^od7;^o 
*-^T^7nyi2 (CF 2 C1 2 ) 

[0 0 4 4] 

[H^OJ^fii2] »*^«yffiSr5S««iai: U ttlKir 

*^rj±*m 2 (c^i- 0 n^^ffi 1 xnttMzmx^fr 

7nyi2"Cfc5:tH 4 ^©tfiiJiot, ^ 
* y ***o*ft*^>r>A»K^|Hfi|St-5fc*fc— « 

^*l^*5»t5*^ (ttHWf(61), n 
»W(63), #7KsJ«^(64), W5K^>^(65), 
>-^(66))3&5^FS^^5. 

[0 0 4 5] C 2 F 6 co^*^»i, C 2 F e »*Sr»I»-r 

a^rtyr^^^u sv=i, sooh-\ c 2 
F 6 ai^3. ovoi%, Mmmm&8 0 OlC<D*f|=-eC 2 F 6 

oiokg/h (7 2.5moi/h) %m*mn\^tL 0 ^yr 

^T*>5s£*tt, aHRB(ll)lc«6 0lfa 3 /hfW&f 
5o **aKV^(12) J: otC 2 F 6 ^j}?i;M 

^f© 2 . 5 9 . 8 kg/h( 5 4 4 mol/h) «rS«t 1 1 
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mmm^ (20) tern® znz>o 
[oo4 6] mfe<D£ i i*-em<a>£tititfxn, f&m\z£ 

oT#£?$*K -7yit7km(HF)^8, 7kg/h(4 3 5roo 
l/h)RTf-mimm(CO)&2. Ok g/h(7 2. 5mol/ 
hh -KW(C0 2 )^3. 2 k g/h (7 2. 5mol/h) 

4W»^f^tt. **#(32)T*7y{k7k*(HF)0»*«, 
[0 0 4 7] yft**(HF)(D>PSllC«ffl-t- 

^•ft^s^-Mc a <oH) 2 )ii. tviou yj£«ft 
(44) iciot r y W (40) tc#t*£ § H $ o 7kS£ 

oi.3fiFt©2 0kgAits. r^*yw(4o)-e— * 

* tl/T!HS*tt«Sj*"T? & £ 7 * {b# ^> * A ( C a F 2 ) 

[0 0 4 8] T^*y*(40)^e>W:, *«sK>7 p (41)lC 
J:or»»*(31), Bft*lBp(32)<0^^u-fcTA'*y* 
l^«tt«sKv^(55)lcJ:-DT#&9 
o oiyh£«Mcai<5i> «c«ifti-5 0 c c-e**tt*K 

[0 0 4 9] #«jt|ttMtr^ LfcT y »«(4. 
(60) h &immi/k#V? (56) ICio TT 

[0 0 5 0] *Hlfc<D?g1li<oj:5^epjftJlc:j:oT**<» 

[0 0 5 1] L^b**S€>. K7kUfc#*#ttteK©H 
7£#l-te5 0-7 0%©*a*£*4x"Cl^Sfci^ ^r^lc 

«»*jfei LTttSIJSo^* 1 *iPI«fclfc*#<32>rt(D 

^ s * * (36) t^^$r*^r^-r £ r. t &<&m&n?h 



i$^Mifc!D 1 8 L^MtS^ J: -3X5*5 ^^(36) 
[0 0 5 2] Z<D£ol l Z7ymUft<D^V'!f>%^l£tj: 

[0 0 5 3] **5, **J6«"Cf4, ^A^n*--* 
[0 0 5 4] 

jjSSSrW^Ufc 7a^l 2(CF 2 C l 2 )0»jl¥«yffi5/^ 
^A£rlU3tC*H% 7Dyi2lt 1 Okg/h (8 3mol/ 

h) Mt5o mmmtvTmmxxi:* mmt\^x 

3)36*fo7n^«JMHJB#(13a)"Cj**Srl Okg/h (8 3 mo 

i/wkimb-mwu «m^t«*Lr««a*(22)^ 
#*&r^o »rfi^«*ai»#(i5a)"c« 

ci V$M?fc:ifc5Sfc* ^ >*©ai»^nt<o 2 . 5 
4. 7Nm 3 /h(2 1 Omol/h)i£M8f - *|flPi-5. 
S*tt^«*PM6# (10a) Tfflfctfca* 1 . 2 3 <fc 

5 l-#J 6 Nm 3 /hiC|®t|5 • ffl*p ITx i£J!$$J;i J: t> 
(22)^{ft»-*-3. 

[0 0 5 5] ««M»(22)"Ctt, (23) -OS* fc 

**i:Rlt?Ur 7 yft7K*(HF), aft**(HCl), 
[0 0 5 6] 7nyi 2(7)^"C, *4fe-f-5Bktt^^<0 

— 5)-»^2a«Sr8 0 ot^fc 1 0 O^Ttc-T 
3<0ic+^**l 0m 3 /hi:-t-3 o 

»**(32)T»7s/ffc7K*, *ft7K*Sr**», 5R^ 

[0 0 5 7] tf^(HCl), 7yfc*»(HF)tt, 
T^y«r(40)tC e t->-C^fD^iX, 7yW5/!>A 
(CaF 2 ), IW;V^A(CaCl 2 )W5 0 ^fntc: 
*M-T3*itYt;*^>^A(Ca (OH) 2 )tiT/W^ V ft 
(44) Id £ o T T /W* y « (40) iC^i^ $ti5o 

«t>fli^S35rJ:©i. 3ffiF ( 1 6kg/h) ir-TSo T/v^ y 

» (40 -eatfsrwje bfcryw^ y *isrtt % mmtf>^(4 

l)«riR*U» »*P*(31), »4*(32)W^U-ryX^ 
(35) ^fe — ft*^^U— SJX, Wfl?, T/Kfr y«f(40) — 
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[0 0 5 8] TA»* Vn (40)^11. JB£*«tfc& 

3K>-r(55)lCioT^j3 5 0kg/h«:itt*«(51)<D«» 

[0 0 5 9] ^ic£*)$mtm i R&»*Zti1tTA'$ 
y«Ktt, »*«W(60)3&^5>(lll«3Kv^(56)^J:o"C 
r^* y «f (40) u ^^MMor;^ y 

«<oryu* y ««**e>— *fic!>**tt«ijfKc a c i 2 ) 

yw^(40)<D^^M«^o±#^x.T^s e * 
r^*yit(4o)rt©T^y*»*w:, »ttffi*(6 

O^fettPMf (61) Lfc»^lt*>t5®T, ^FJ£ 

[0 0 6 0] tt»W(6I)-Ctt, 1 BjMfTHJgdSrttl* 
ft»«Ojiao**|IS«E*(63)^tt»^-S <l flfflE 

[0 0 6 1] 

[*S<o*#llB4] ^^^iM^ittitL, r 

^^7X^^JlUfe7oyi 2 (CF 2 C 1 2 )<DftM 
%mi/XTJ±$:m 4 l^-f- 0 Vn^XZYX, lOkg/h 

(8 3mol/h) flfeiai-*. 2ktt\ ^n^jlffcjMKE-* 
Mfc<D2. 5ftF&-Cfc*7. 5kg/h(4 1 5 mol/h) «T«J& 

[0 0 6 2] 7nyi2tt, 7 n (13a) "C 

ifcSSr^fiS • ffiHH U **»<&UCX?X^ h-^(24) 

[0 0 6 3] T'^v h-^(24)T*I±, :/7X^3&£3£ 
SiCioT, T— ^X9X-^JCj:5««»mi 0 t 00 
0lc©i«a#*£fls3. COJ:5*i*ta3RlB-eHt, 

U «S*7 2x{b7lc*(HF). «MfcaK*(HClK -Sft 
[0064] 7nyi2 <0$WB-<\ »£-T<5Ifctt;tf 

0 O^TfcAftSJxS. r r T<££P^ (31) CO ^ ^ 

in, ioo ot^io^^tas^ i o o^Ttc 

7(HF, HCU C0 2 )lt »4«(32)T7y^k** 
(HFh IW(HC1)«U;1 ^^tt* 



[0 0 6 51 *flafc*(HC lh 7yft**tt(HF), 
T/i>*y» (40)t^J:oT4 , fP^tt, 7y<W;^?A 
<CaF 2 h Sft^>!>A(CaCl 2 )lw45. *ftllC 
*fflt5*Wfc*^!>A(Ca (OH) 2 )fiT^yf 
&#*£8iE (44) l:<tot7;^ y fll (40) izW&ZtiZo 

+fntoMKes<Bi. 3« ( l 6kg/h) ti-S. TViob y 
»(40)"C»*«rW«UfcT^*y»«W:, *m^V^(4 
l)«:B*U »S*(3lh »**(3J9W^u-;x^ 

(35)*»&— fift^XU— ?¥* > 7VU#y»(40)^ 

[0066] r^*y»(4o)^e>tt, tbrnms 

#>>y>(S5)lZ£^Xfo3 5 0k«/hSrlBWc«(51)©«M& 
[0 0 6 7] J&TkKJ: 9*»**KSrB**Lfcr/w* y 

^y«(40)*cjgu ^^^aM^r^y^i: 
Ltwffl^ftiSo *fc»iw*W(6o)-cr±, r^yflr 
wom^r-*-^ v^«3sutc s »(*«KW(6o)±»^e>5i— 

^-7n-^HTitftM^t5. CtUS, 
^)7;^ y JffiR3&»e»-ftft<0*»tt»«(C a C 1 2 ) £: 

»rt(40)<DB*tt«HM*©±#S:iq»xTi^, 
r/v# y flr (40) «©r^* y ttmt(ei)\z.» 

*£#©*<Dtt;fcH:* (fe**<32)©±»J&>&«» 

[0 0 6 8] tfcPMf (61)t?Wt, 1 BfrtfX®Mft*&:& 
«:l*«<D±«©^.S:W*ar(63)tcW:«i-6. USS 

[oo69] QHm^^iDfai 1 3 m±tf*f&&m 
[oo7o] uri»JK*tt(cff4x 

Lfc 0 

^m^: 3 0t, 5 0t, 70t 
BM4*» : pH 0. lJ^T 
a*B*NJ : 10 0^ 

<£*5, ^te^ti, 7nyi2(3vol?6)^it^t 
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*:ft6vol%) ZT/is* y**^aiR$^:rf^3KUfe. 
[0 0 7 1] 10 Omm. 

Mr*>WU K*fiSrW«Ufc3»* (0 5) , Nil^ 

[oo7 2] — ttfbtr-— ^tt*ta*2:t>**^lfi 

[0 0 7 3] 7^**4tr*«^tiy^ 
***** *fc**««<o»i--5»5><o*««-*»±, * 



[0074] *&w<Dmm<DMm 1-4 ot^^^a^ 

**«<D»r*«#0>«ffl#Sr 1 0 0TC£JlTtc«i^5* 
£ SrWIBtc LTV*. 

[0075] m&mtPc<vMiii?m n ] 7^*^ 
z>M<Dmmm±jsx c^wl**, *&**) mm&xz 

43ltS^W»(COV^TfTofcW)|Wft»«ftO»*4r* 

1 l-^To 

[0 0 7 6] 
1^1] 



No. 


MR* <»» 






1 




+ 0. 0 1 vt% 


W»»|£j:*iM0) 


2 




+ 0.0 2«rt% 


3 




1 OOBfflTCIWc 





[0 0 7 7] *KlftTtt. UTiB**ttU:«tt 

2(3vol%)4>ilPaoiB5«L»tt3lf^#ffl«; (4 0 01C, 7 
fflS** : 6 vol%. &{fc** : 6vol%) tC 1 , 000H 

(MM*) 

#:*iS&J& : 7 Wfc** 6 vol%, &>ffc:** 6 vol%(7 n V 
1 2 < 3 vol%) 

14 0 0^ 
^®P#P£ : 1 , 0 0 0 

1 0 O^M#SiLfc*^iTWk^©*llB«rW^ 

t>lcJMfH:ia,e>*vi\ SHKLT1, 0 0 0l*MWftSr» 

-C«fC#*ot>©AsjRAicj: 0 -c?B*UTV^. 
[0 0 7 8] 1, 0 0 0*Bj|-eollj83rt?tt^>' 
=r*A\ ^^n-Y J:Mcfifi*s*toLT*5?>. ~ 

^^cov^TP^ffiic^^^Tofc^^ it^-cit 

[0 0 7 9] rcOCtiD, ^y*Sr«tf*«^nyv 

^^^^^#^^^3®ic*5vt, ftm&mmm* 

UTN i S^O-fyn^M^fn^^f 
[0 0 8 0] 

[389!<z>3»*] *#3J3fcJ:*Ui:* 7 ix**^**^ 



J&* U c<ob£#jS^c#&*Ict^# y *r0f5£»*fc 
<£ 5 t^^&n UTff tc^tf gfcfetf * £ «f ft-i- 
5rc*6ic^^^*J:5lcfl|jSbfc<OT, ^^v*a^ 
i: o T5W»#^^ «>«iatf 5wi # s T#£ e 
[0 08 1] ^fc_hl5^r^^Stc^vT, 

tfTVu* y *»OJtt*«.3-C:7 2yft*/^>* ASrdWIt 
U r^7yft*^^^Afe*{ffi4fcKiUTiail5ei-5w 

[0ffi©H!WttW] 

[IS 1 ] it**#7k^3ffllc J;S*«**7ti v»*#3(f 
[@2] 5*«*#*teStcJ:5««C*-*C 2 F 6 5WW#^ 
[i3] a^tfMc&SK: J; SIR**^^ n v$WB#;tf 
[@4] 51JK^#7k^3ffiJcj:S^7X^*S:7i3V»«| 

[@5] y^it^mmm. mvmmeLb»r%u&<o 

[«F**>tt0i] 
10a &AtftftfU&# 

1 1 5oi&22 
l 2 ^iJKyy 

13a 7 a ^ScfiflMB* 

1 5 mmm 

15a *m# 

2 0 AUKffV 

2 2 
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2 3 




4 5 


mm 


2 4 




5 1 




3 1 




5 3 




3 2 




5 4 




3 3 




5 5 




3 4 




5 6 




3 5 




6 0 




3 6 




6 1 




4 0 




6 2 


ttPWtb 


4 1 




6 3 


■fftt 


4 2 




6 4 




4 3 


r^* y 


6 5 




4 4 


7vv# y ^s^t* 


6 6 





II] 



|7D>1 2> ^ 



~l3o 



v-x 12 .11 



31 
46 



35 



42 



44% 



-36 V I5 



-> J— -32^43 



7 Mi 'J 



fr7 



! 

t 40 



41 34 



r33 



1 — I *— — *\ 

T ^ ^* 




L 



51 



fitt* I 



53 54 




55 



•^60 V 56 



"K3 



== r62 65 ee 



1U 



-63 
64 



-M- 



m2] 



CzFb 



CH> M*5ft 
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[i3] 
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[IS 5] 



30 r 




100 



« 0 SAW*- fc'^^^tt^ 



(72)|gBJl# «Ui 
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